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CC BY-NC-ND license (http://creativSummary Background/Introduction: Hemophilic arthropathy (HA) is the most common
complication in patients with hemophilia. Arthroscopic synovectomy in HA is the optimal
choice of treatment because it is less invasive.
Purpose/Aim: To demonstrate the effectiveness of arthroscopic synovectomy for HA involving
the knees, elbows, and ankles.
Methods: This study retrospectively analyzed 11 patients with chronic synovitis with repeated
hemoarthrosis (13 joints: 5 knees, 4 elbows, and 4 ankles) between August 2011 and August
2013. The joints that did not respond well to secondary prophylactic factor replacement
and physical therapy underwent arthroscopic synovectomy for further treatment. Patient pro-
files, joint pain scores, bleeding frequency, and joint function scores were reviewed.
Results: The mean visual analog scale scores for pain decreased from 77.1 mm preoperatively
to 27.7 mm postoperatively (p < 0.05). The mean annual bleeding frequencies before and after
surgery were 6.1 times/y and 2.0 times/y, respectively (p < 0.05). Functional scores for all the
joints improved. The mean Lysholm knee scale score significantly increased from 45.2 preop-
eratively to 74.4 postoperatively (p < 0.05). No major complications were observed.ave no conflicts of interest to declare.
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50 L.-T. Wu et al.Conclusion: Arthroscopic synovectomy, a less invasive procedure for HA, significantly reduced
joint pain, prevented bleeding episodes, and improved joint function with few complications.
Copyright ª 2016, Taiwan Surgical Association. Published by Elsevier Taiwan LLC. This is an
open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/
by-nc-nd/4.0/).1. Introduction
Hemophilia is a bleeding disorder characterized by
impaired function of coagulation factor IX or VIII. Hemo-
philic arthropathy (HA) is a major complication of hemo-
philia, caused by repeated hemoarthrosis; HA commonly
affects joints such as the knees, elbows, and ankles.1 The
pathogenesis of HA involves the initiation of synovial and
cartilage damage caused by hemosiderin, cytokines, and
neoangiogenesis, resulting in molecular changes and
chronic inflammation.2 Clinical manifestations of HA
include chronic joint pain, frequent hemoarthrosis, and
limited range of motion (ROM) of joints, all caused by
repeated bleeding episodes. Factor therapy for bleeding
control is expensive. Arthroscopic synovectomy is a less
traumatic procedure for patients with HA and can reduce
their joint pain, bleeding frequency, and medical expenses
as well as improve their ROM. 3e9
In this study, we retrospectively reviewed patients with
hemophilia who underwent arthroscopic synovectomy for
HA at the Hemophilia Center of Taipei Medical University
Hospital, Taipei, Taiwan. We report findings regarding
bleeding frequency, joint function, pain score, and com-
plications after arthroscopic synovectomy for treating HA.2. Materials and methods
A total of 11 male hemophilia patients (9 hemophilia A and
2 hemophilia B; 13 joints: 5 knees, 4 elbows, and 4 ankles)
were included. All the patients were followed up regularly
at the Hemophilia Center of Taipei Medical University
Hospital. The mean age was 24 years (range, 15e28 years).
All the patients received on-demand factor replacement
therapy and an arthroscopic synovectomy from August 2011
to August 2013 and exhibited chronic synovitis of the joints
with recurrent bleeding episodes that did not respond to
narcotic analgesics, nonsteroidal anti-inflammatory drugs,
or factor replacement therapy. Radiography and magnetic
resonance imaging were performed on the affected joints
before surgery (Figures 1 and 2), and the radiological scores
of the affected joints were scaled using the
ArnoldeHilgartner stages (IeV).1
Adequate factor replacement was performed on all the
patients during and after the surgery. The synovectomy was
performed under general anesthesia (Figures 3 and 4). Hy-
pertrophic hemosiderin, induced because of synovitis, was
homogenously present within all the joints. Therefore,
synovectomy was performed in a step-by-step manner using
the shaving procedure. Most of the synovitic tissue was
removed, and the tissue samples were sent for further
pathological examination (Figures 5 and 6). To preventhemoarthrosis after surgery, postoperative Hemovac
drainage was performed routinely. Cold and elastic
bandage compressions were applied after surgery for
3 days.
The factor concentration was maintained at 100% during
surgery, at 80e100% after the 3rd postoperative day (when
drains were left in the operated joints), at 60e80% after
removing the drains in the 1st week, and at 40e60% for
another week. Secondary replacement was administered
postoperatively for tailored physical therapy.
Clinical data, including visual analog scale (VAS) scores
(0e100 mm), ROM of the joints, and functional scores, were
assessed before and 3 months after surgery. The functional
scores for each joint were separately evaluated using
exclusive scales including the Lysholm knee scale (0e100
points),10 Mayo elbow performance score (0e100 points),11
and Karlsson and Peterson scoring system for ankle function
(0e100 points).12
Bleeding frequency was calculated as the number of
bleeding episodes per month over the study period. A
bleeding episode was defined as a grossly swollen joint with
obvious joint effusion. Each bleeding episode was sepa-
rated by a return to baseline function and pain following
factor supplement therapy. To compare the bleeding fre-
quencies, we collected the data of bleeding episodes from
1 year before and 1 year after the surgery.
Statistical analyses were performed using SPSS version
19.0 software (SPSS Inc., Chicago, IL, USA). The means and
standard deviations (SDs) are presented. Owing to the small
number of patients, we used a paired-sample Wilcoxon
signed rank test to compare a difference in pain or func-
tional scores before and after surgery. A p value of <0.05
was regarded as statistically significant.
All patients in this study had a mean follow-up of
30.2 months (range, 16e42 months).
3. Results
A total of 11 patients (i.e., 13 joints: 5 knees, 4 elbows, and
4 ankles) underwent arthroscopic synovectomy. The
maximum and minimum body mass indexes were 26 kg/m2
and 17.7 kg/m2, respectively. Detailed information of our
patients is presented in Table 1. Two patients each had two
affected joints; one received the synovectomies separately
at a 3-month interval, and the other received them at a 7-
month interval (Table 1).
The mean  SD VAS scores for pain before and after
surgery were 77.1  8.8 mm and 27.7  19.3 mm, respec-
tively (p Z 0.01). The mean  SD annual bleeding fre-
quencies before and after surgery were 6.08  2.21 times/y
and 2.0  1.58 times/y, respectively (p Z 0.01). The
decrease in bleeding frequency also reduced factor
Figure 1 (A) Preoperative knee plain radiography: narrowing of the joint space and irregular subchondral surface can be noted in
the medial compartment of the knee joint. (B) Preoperative magnetic resonance imaging: a heterogenous soft tissue mass can be
seen occupying the suprapatella pouch and femoral notch.
Arthroscopic synovectomy in hemophilic patients 51consumption (mean consumption of 4461 U before surgery
decreased to 1407 U after surgery within the same period of
the year).
The mean  SD Lysholm knee scale score increased from
45.2  4.60 to 74.4  6.84 (p Z 0.043). The mean  SD
Mayo elbow performance score improved from 51.2  18.0Figure 2 (A) Preoperative elbow plain radiography: narrowing o
lateral condyle of the distal humerus. (B) Preoperative magnetic re
around the elbow joint.to 77.5  13.22 (p Z 0.066). Furthermore, the mean  SD
Karlsson and Peterson scoring system for ankle function
score increased from 48.0  9.72 to 74.0  7.41 (pZ 0.068;
Table 2).
Regarding hemophilia type (Table 3), we used Man-
neWhitney U tests to compare patients’ ages, body massf the joint space and subchondral cysts can be noted in the
sonance imaging: a heterogenous soft tissue mass can be seen
Figure 3 Suprapatellar pouch of the knee (A) before arthroscopic synovectomy and (B) after arthroscopic synovectomy.
Figure 4 Olecranon fossa of the elbow (A) before arthroscopic synovectomy and (B) after arthroscopic synovectomy.
52 L.-T. Wu et al.indexes, and VAS scores before and after surgery, bleeding
frequencies before and after surgery (Table 4), and
ArnoldeHilgartner stages; no significant differences were
noted. However, the three joints of patients with severeFigure 5 In hemophilic synovitis, surface synovial cells
contain hemosiderin granules, which line the flat synovial
surfaces and the villous processes.hemophilia B exhibited an improved outcome after surgery;
by contrast, six of the 10 joints of patients with hemophilia
A exhibited an improved outcome, and the others pre-
sented no improvement. The difference was marginally
significant (p Z 0.06).Figure 6 Synovial tissue was positive for Prussian blue
staining because of the ferric content in the hemosiderin.
Table 1 Details of the study patients with the results and scores of the affected joints.
Case
No.
Affected joint Age (y) Subtype Body mass
index (kg/m2)
Pain VAS before
OP (max: 100)
Pain VAS after
OP (max: 100)
Bleeding frequency
before OP (/y)
Bleeding
frequency
after OP (/y)
Follow-up
time (mo)
1 Knee, left 23 A 20 74 12 11 5 41
2 Knee, right 27 A 26 76 8 5 0 37
3 Knee, right 27 A 25.2 92 56 6 3 22
4 Knee, left 28 A 25.5 78 24 4 1 33
5 Knee, left 25 B 21.9 72 22 5 2 42
Elbow, left 25 B 21.9 72 8 4 0 39
6 Elbow, left 23 A 18.3 76 26 8 3 36
7 Elbow, right 22 A 25 88 46 7 2 29
8 Elbow, right 15 A 20.7 82 6 4 0 16
Ankle, right 15 A 20.7 70 44 4 2 24
9 Ankle, right 24 B 20.7 86 62 5 1 33
10 Ankle, left 23 A 17.7 78 36 7 4 22
11 Ankle, right 28 A 24.8 58 10 9 3 25
OP Z operation, VAS Z visual analogue scale.
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patient (No. 1) experienced a postoperative complication
after removing the Hemovac: profuse hemoarthrosis of the
knee on Day 4. No other complication was noted in any
patient.
4. Discussion
HA can be treated using several techniques, such as con-
servative factor replacement therapy, arthroscopic syno-
vectomy, radionuclide synoviorthesis, arthrotomy, and
synovectomy. Recently, alternative techniques such as
arthroscopic synovectomy and radionuclide synoviorthesis
have been preferred over the open technique. Both
arthroscopic synovectomy and radionuclide synoviorthesis
enable faster recovery and ROM maintenance. Radionuclide
synoviorthesis is effective in treating early synovitis.Table 2 Range of motion (ROM) of joints treated with arthrosc
Case
No.
Affected joint ArnoldeHilgartner
score before
surgery
ROM before
OP ()
ROM after
OP ()
J
s
(
1 Knee, left 4 40e120 25e130 3
2 Knee, right 2 10e125 5e135 5
3 Knee, right 3 10e130 5e135 4
4 Knee, left 3 15e125 5e130 4
5 Knee, left 3 15e130 10e135 4
Elbow, left 1 5e130 5e135 6
6 Elbow, left 4 35e120 25e125 2
7 Elbow, right 3 20e130 20e135 5
8 Elbow, right 3 15e130 10e135 6
Ankle, right 3 DF5 PF40 DF10 PF45 5
9 Ankle, right 3 DF5 PF40 DF15 PF50 5
10 Ankle, left 4 DF0 PF35 DF5 PF40 5
11 Ankle, right 4 DF0 PF35 DF5 PF35 3
OP Z operation.
a The outcomes are classified as improvement or no improvementHowever, the safety and long-term side effects of using
radioisotopes in young patients have not been clearly
established; oncological changes and immature growth
plate destruction may occur in adolescent patients.13
Arthroscopic synovectomy is considered the optimal
choice because it is less invasive. According to our litera-
ture review, arthroscopic synovectomy for HA can improve
joint function and prevent bleeding episodes. In addition,
the benefits of the synovectomy may also last longer. Yoon
et al9 studied 28 knees that underwent arthroscopic syno-
vectomy; on the basis of the radiographs of only three
cases, they revealed that the procedure considerably
improved the clinical scores, reduced the frequency of
spontaneous bleeding, eliminated the need for factor
replacement, and prevented the progression of degenera-
tive changes. Regarding 26 knee, elbow, and ankle joints
that underwent synovectomy, Journeycake et al14 reportedopic synovectomy.
oint functional
core before OP
max: 100)
Joint functional
score after OP
(max: 100)
Outcomea Follow-up
time (mo)
8 63 No improvement 41
0 83 Improvement 37
6 72 Improvement 22
8 78 Improvement 33
4 76 Improvement 42
0 90 Improvement 39
5 60 No improvement 36
5 75 No improvement 29
5 85 Improved 16
5 75 Improved 24
7 85 Improved 33
2 70 Improved 22
4 65 No improvement 25
according to the subjective judgment of the patients.
Table 3 Comparison between patients with hemophilia A
and those with hemophilia B undergoing arthroscopic
synovectomy.a
Variable Hemophilia A
(n Z 9, 10
joints)
Hemophilia B
(n Z 2, 9
joints)
p
Age (mean) NS
Body mass index
(mean)
NS
Visual analogue scale
before surgery
NS
Visual analogue scale
after surgery
NS
Bleeding frequency
before surgery
NS
Bleeding frequency
after surgery
NS
ArnoldeHilgartner
stage (mean)
NS
Postsurgery outcome 0.06
Improvement 6 3
No improvement 4 0
*p < 0.05.
NS Z not significant.
a Using ManneWhitney U test.
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hemoarthrosis 1 year after surgery; this 5-year follow-up
study maintained an improvement in bleeding frequency
in 23 of the joints. Regarding the long-term results for nine
knees treated with arthroscopic synovectomy, Wiedel et al
reported that all the patients showed decreased bleeding
episodes, with increased function and ROM in the affected
joints.15 Moreover, in the present study, the on averageTable 4 Comparison of bleeding frequencies before and after
Patient Pre-OP Annual
bleeding episodes
Number of bleeds in each month for
1 2 3 4 5 6
Knee
1 11 1 1 1
2 5
3 6 1 1
4 4 1
5 5 1
Elbow
5 4
6 8 1 1
7 7 1 1
8 4
Ankle
8 4 1 1
9 5 1
10 7 1 1
11 9 1 1
OP Z operation.2.5 years of follow-up after the arthroscopic synovectomy
showed that the function of the knees and other joints had
improved further; the mean  SD Lysholm knee scale score
also improved significantly. Although the functional scores
of the elbow and ankle joints did not differ significantly, we
assume that it would become significant if more cases were
included. The functional scores improved markedly after
arthroscopic synovectomy compared with those before the
procedure.
The optimal stage at which the synovectomy should be
conducted is currently not well defined.2 Surgeons should
inform hemophilia patients that undergoing timely surgery
can enhance its effectiveness and outcomes. Arthroscopic
synovectomy has been successfully performed early in
childhood, even in children aged 4 years.5e9 Le Balc’h et al6
reported synovectomy for elbow arthropathy in 23 young
patients aged 8e25 years, without any radiographic evi-
dence of arthritis. Journeycake reported that 19 of 25
younger patients undergoing arthroscopic synovectomy had
more favorable ROM improvement than other older patients
after surgery.14 Two studies suggested that, if indicated,
arthroscopic synovectomy should be performed as early as
possible. To improve clinical symptoms successfully, the
procedure should be performed before severe concurrent
arthritis develops.4,5 Verma et al3 reported that the main
predictor of outcome is the degree of joint degeneration; if
the articular surfaces are relatively well preserved,
bleeding frequency, and pain decreases, and joint ROM and
function improves after arthroscopic synovectomy without
significant complications.
In the present study, the frequency of bleeding episodes
decreased significantly in patients with HA after receiving
arthroscopic synovectomy, even in patients with severe
arthritis. Verma et al3 suggested that, in severe articular
cartilage destruction, arthroscopic synovectomy may
reduce the bleeding frequency. However, its effectivenessthe surgery.
the first year after operation Post-OP Annual
bleeding episodes7 8 9 10 11 12
1 1 5
0
1 3
1
1 2
0
1 3
2
0
2
1
1 1 4
1 3
Arthroscopic synovectomy in hemophilic patients 55in reducing joint pain and improving ROM is limited and
unpredictable.16 In another long-term (10e15 years)
follow-up study, several patients demonstrated a progres-
sion of radiographic degenerative disease and recurrent
loss of motion. The study concluded that synovectomy is
beneficial in reducing bleeding episodes and improving ROM
and function; however, it did not prevent the progression of
degenerative disease.17 In the present study, patients un-
dergoing arthroscopic synovectomy showed a significant
reduction in mean bleeding frequency post-
operativelydfrom 6.1 times per year preoperatively to 2.0
times per year postoperatively. The patients rarely expe-
rienced a joint hemorrhage during the 1st postoperative
year. Furthermore, the decrease in bleeding frequency
reduced the factor consumption, resulting in reduced
medical expenses.
In conclusion, HA is the most common complication in
patients with hemophilia. The effectiveness of arthroscopic
synovectomy for treating HA is satisfactorydbleeding fre-
quency, joint pain, and factor consumption decrease, and
joint function improves.References
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